Article Info Received : 18.05.2018 Accepted : 03.01.2019 Information about effects of land use types on selected soil physical and chemical properties is essential in sustainable utilization of soil resources. Therefore, this study was conducted to evaluate effects of land use types on selected soil physical and chemical properties on Kuyu district, Ethiopia. Totally, 24 composite soil samples were collected from grass, cultivated, forest and grazing lands by two soil depths (0-20 cm and 20-40 cm) with three replications. The two way analysis of variance was used to test the mean differences of the soil physical and chemical properties. The highest mean values of sand and clay were recorded in cultivated and grasslands, respectively. The mean bulk density of the soils ranged from 1.10 and 1.37 g cm -3 and the mean total porosity ranged from 48.2 to 58.7%, which indicated the less soil compaction. The pH ranged from 7.68 to 8.00 while the mean values of OM ranged from 3.15 to 5.02%. However, the mean values of total N ranged from 0.18 to 0.26%. The mean value of available P ranged from 1.26 to 5.37 mg kg -1 , which implies that high deficiency of available P in the study area. The exchangeable basic cations and CEC values were within high to very high ranges in all land use types. Conversion of land use types from one to another has adverse effects on soil properties, especially overgrazing and cultivation of deforested land. Therefore, the proper soil and water conservation practice are important in the study area to enhance soil fertility and crop productivity.
Introduction
Land use is defined as the arrangements, activities and inputs people undertake in a certain land cover type to produce, change or maintain it (Ufot et al., 2016) . Successful agriculture requires the sustainable use of soil resource, because soil can easily lose its quality and quantity within a short period of time for different reasons such as intensive cultivation, leaching and soil erosion (Kiflu and Beyene, 2013) . Agricultural practice, therefore, requires basic knowledge of sustainable use of the land (Takele et al., 2014) . A success in soil management to maintain the soil quality depends on the understanding of how the soil responds to agricultural practices over time (Duguma et al., 2010) . However, the basis of this sustainable agricultural development is good quality of the soil, since maintenance of soil quality is an integral part of sustainable agriculture and the convenient witness to enhance the crop productivities (Liu et al., 2010) . Soil resource has also provided a great contribution in the production of food and fiber, in the maintenance of local, regional, and worldwide environmental quality (Bore and Bedadi, 2015) . On the other hand, the ever-increasing human population is most challenging in areas like central Ethiopia, where there is a very high population density and heavy dependence on land resources. This is the atrocious threat in, which soil properties are adversely damaged thereby leads to land degradation and hampered the sustainability of soil resources (Yimer and Abdulkadir, 2011) . The major causes of land degradation, natural resources depletion and environmental deterioration in Ethiopia are: cultivation on steep soil with inadequate management in soil conservation or vegetation cover, erratic and torrential rainfall patterns, deforestation and overgrazing (Aytenew and Kibret, 2016) . In addition, the topography of the land has also a great impact on the soil quality and soil depth due to the interaction impact of cultivation practices and slope (Pavlu et al., 2007) . Therefore, reducing resource degradation, increasing agricultural productivity, reducing poverty, and achieving food security are major challenges of the countries in tropical Africa (Qadir et al., 2014) . Thus, possible effort should be focused on the maintenance of the physical, biological and socio-economic environment for production of food crops, livestock, wood and other products through sustainable use of natural resources (Adeyemo and Agele, 2010) . With the increment of human and livestock population, temporary intensively expansion of farmland and grazing areas has begun to influence the soil properties (Mustapha, 2007) . This resulted, as the expansion of land use conversion is based on the conversion of the existing forest lands into cultivated lands and grazing lands (Chemada et al., 2017) . However, when the intensification limit is reached, for example, in countries like Ethiopia, where the forest land area dropped from 40% to below 3% of the land cover and the human population is rapidly growing (MOFED, 2007) (almost doubling every 26 years), intensification i.e. the frequent and continuous utilization of the available land has continued. However, the current studies indicated that the forest coverage area is becoming 15% by afforestation and plantation systems (FAO, 1998) . Various studies have been conducted to assess the effect of land use types on soil physical and chemical properties in Ethiopia (Lemenih et al., 2005; Lemma et al., 2006; Yimer et al., 2008) . Lemma et al. (2006) showed that afforestation of farmland with various trees specious increased total nitrogen (N), exchangeable potassium (K), and exchangeable calcium (Ca) on the surface soil layer than subsurface soil layer. Yimer et al. (2008) also compared croplands, forest lands and grazing lands and found that soil organic carbon (OC) and total N decreased in croplands as compared to forest lands. He also suggested that the OC was abundant of surface soil layer compared to the lower soil horizon. Currently, the forest land was drastically degraded in the study area because of the timber production, firewood, expansion of cultivated and grazing lands, which may results in the decline of soil fertility and limit crop productivity, which in turns affect the livelihood of local communities. Additionally, the grassland has been converted into grazing lands in the study area. This is because of the increment of livestock, which leads to soil compaction by removing the palatable shrubs and bush trees, and expose the surface soil for the erosion problems. In order to put the proper recommendations for sustainable utilizations of soil resources and improve crop productivity, the information about effects of land use types on soil physical and chemical properties are essential. Therefore, the objective of this study was to evaluate effects of land use types on selected soil physical and chemical properties on Jila Kerensa kebele, Kuyu district.
Material and Methods

Description of the study area
The study was conducted on Jila Kerensa kebele, Kuyu district, north Shewa zone, Oromia National Regional State, Ethiopia. It's located on the 150 km in north direction from Addis Ababa. Geographically, it is located at about 9°6'34" N latitude and 38°05'00" E longitude with an altitudinal range of 1200-2600 meters above sea level (masl) (KWAO, 2017) . Climate The vast majority part of the study area is badda daree (woinadega) (1500-2500 masl) which accounts 75%, followed by gammoojjii (kolla) (below 1500 masl) (20%). The rest 5% of the area is constituted by baddaa (dega) (above 2500 masl) agro-climatic zone. The average annual rainfall of the study area was 1475.3 mm per year, where the maximum is obtained during summer (kremt) season from June to September and the minimum is obtained during spring (belg) season from March to June. The mean monthly minimum and mean maximum air temperature of the study area were 8.0 and 20.0 °C, respectively (KWAO, 2017) . Soils, geology and topography According to FAO/UNDP (1984) , the dominant soil type of the study area is Vertisols. Its vernacular or local name is "Biyyee Gurraacha" meaning black soil and clay is the dominant soil texture. According to (KWAO, 2017) , the most soils of the study area have been weathered from basaltic bedrock formed during the tertiary era. The geology or parent material of the soil the study area is alluvial and colluvial which deposits and derived from the basaltic rocks. The topography of the study area is plain with the flat slopes (64%), undulating slopes (21%) and valleys parts which covered (15%). Most (90%) of study areas are in ranges of 0-10% slope level and the remaining area is more than this slope (KWAO, 2017) . 
Vegetation
According to KWAO (2017) , the study area has the scarcity of natural forest in different land use types. However, plantation forests such as eucalyptus trees are found in dega and woinadega regions of the study area. As it is true for most areas of Ethiopia deforestation has been one of the serious problems in the study area. Vegetation has been cleared for the purpose of timber production, firewood, construction materials and for expansion of cultivation lands. As a result, the fertile soils have been lost and the wild animals have been endangered. Almost all flat land of the study area has small form of natural vegetation, whereas the valleys and sloppy lands are covered with scattered bushes and shrubs (KWAO, 2017) . The study area contained both native and exotic plant species. There are the several diversity of native plant species such as, Birbirsa (Zigba) (Podocarpus talacta), Waddeessa (Wanza) (Cordia africana), Ejersa (Weira) (Olean africana), Sombo (Ekebcrgia capensis) and Laaftoo (girar) (Acacia's) species are commonly found in most parts of the study area. Additionally, there are some exotic species such as Gravillia, Juniperusprocera and Eucalyptus species. Eucalyptus species such as globulus and camaldulensis are the major species planted in the study area. Gravillia species are only planted and found around the homestead area while Juniperusprocera are sparsely found in large areas (KWAO, 2017) .
Land use and farming system
According to KWAO (2017) (KWAO, 2017) .
Site Selection
For this study, Jila Kerensa kebele was purposively selected from Kuyu district because higher land degradation and soil erosion problems are commonly observed in this area which has a deleterious impact on soil physical and chemical properties under different land use types. Prior to the collection of soil samples, discussions was made with the woreda agricultural office expertise in order to get the prehistory and current information about the utilization of land use types and lifestyle of the local community in the study area. Thenafter, a reconnaissance field survey was carried out in order to have a general view of land use types in the study area. Throughout the visual observation of the study area its geographic coordination (latitudes and longitudes) and elevation were recorded by global positioning system (GPS). Thenafter, for addressing the intended objective, the treatments were stratified in to four land use types viz: cultivated, grazing, forest and grasslands.
Soil Sampling
Composite soil samples were collected from the four land use types (cultivated, grazing, forest and grasslands) by two soil depths (0-20 cm and 20-40 cm) with three replications. The whole factors were situated on the same slope, geologic and topography. Both undisturbed and disturbed soil samples were taken from two soil depths from ten to fifteen sampling point based on the heterogeneity of land unit in a zigzag manner. Undisturbed soil samples were taken by core sampler to measure the soil bulk density, whereas the disturbed soil samples were taken by using an auger to measure the rest selected soil physical and chemical properties. During the collection of soil samples, gravel materials, dead plants, old manures, areas near trees and compost pits were excluded. This is to minimize the differences variation, which may arise because of the dilution of soil OM due to mixing through cultivation and other factors. After these materials and areas were separated, 24 composite soil samples were collected from representative land use types. Thenafter, about one kilogram of the soil samples from 24 composite soil samples were sub-sampled and packed by plastic bags. After the composite soil sub-samples were taken and packed, it was air dried and finally ground and sieved by 2 mm sieve to the analysis of physical and chemical properties of soil. However, organic carbon (OC) and total nitrogen (N) analyses were ground to pass 0.5 mm size sieve and then brought to the laboratory for the analysis of selected soil physical and chemical properties.
Analysis of soil physical and chemical properties
Soil texture was analyzed by the Bouyoucous hydrometer method (Bouyoucous, 1962) , after OM was destroyed or burned by using hydrogen peroxide (H2O2), soil particles dispersed and disintegrated by sodium carbonate (Na2CO3) and sodium hexametaphosphate (NaPO3) in distilled water and finally using amyl alcohol to destroy the soil solution foam. After the particle size distributions were determined in percent, the textural class of the soil could obtained by using USDA soil textural triangle classification system (USDA, 2008) . The bulk density (BD) of the soil was measured from undisturbed soil samples collected using a core sampler after drying the core samples in an oven at 105 °C (Black, 1965) . The total porosity of soil samples was estimated from the values of bulk density (BD) and particle density (PD) (assuming an average particle density of mineral soil is 2.65 g cm -3 ). Then the total porosity (TP) was calculated as, TP (%) = (1-Bulk density/Particle density) * (100). The pH of the soils was measured in water (H2O) suspension in a 1:2.5 (soil: liquid) by pH meter, whereas electrical conductivity was measured by a conductivity meter (Van Reeuwijk, 1992) . Calcium carbonate content of the soil was determined by an acid neutralization method in, which the soil carbonate was neutralize by standard 0.1M HCl solution and back titrated with standard NaOH (Van Reeuwijk, 1992) . To determine organic carbon, the Walkley and Black (1934) method was used in which the carbon was oxidized under standard conditions with potassium dichromate (K2Cr2O7) in sulfuric acid solution. Finally, the organic matter content of the soil was calculated by multiplying the organic carbon percentage by 1.724 following the assumptions that OM is composed of 58% carbon. The total nitrogen content in soils was determined using the Kjeldahl digestion, distillation and titration method by oxidizing the OM in concentrated sulfuric acid solution (0.1N H2SO4) as described by Black (1965) . Thenafter, C:N was calculated by dividing organic carbon to total nitrogen. The available P was calculated by the Olsen method using sodium bicarbonate (0.5MNaHCO3) as an extraction solution (Olsen et al., 1954) . Exchangeable bases (Na, K, Mg and Ca) were determined after extracting the soil samples by ammonium acetate (1N NH4OAc) at pH 7.0. Exchangeable Na and K were analyzed by flame photometer while Ca and Mg in the extracts were analyzed using atomic absorption spectrophotometer (AAS) as described by Rowell (1994) . Cation exchange capacity was estimated titrimetrically by distillation of ammonium that could be displaced by sodium from NaCl solution (Chapman, 1965) . Percent base saturation was calculated by dividing the sum of the charge equivalents of the base forming cations (Na, K, Mg and Ca) by the CEC of the soil and multiplying by 100.
Statistical Analysis
The two way analysis of variance (ANOVA) was used to test differences in soil physical and chemical properties across land use types and soil depths. For statistically different parameters at probability 5% (p≤ 0.05), means were separated by the Duncan's Multiple Range Test (DMRT) using SAS software version 9.4 (SAS, 2013).
Results and Discussion
Selected soil physical properties under different land use types Soil texture
According to the results of analysis of variance (ANOVA) revealed that there was no significant different on the sand particle under land use types, soil depths and in the interaction of the land use types with the soil depth. But, silt and clay particles were significantly (P ≤ 0.05) affected by land use types (Tables 1 and 2) . Although there was no statistical disparity on soil sand particles amongst land use types, there was the numerical variation across the land use types. Interaction means within a columns followed by the different letter(s) are significantly different from each other at P ≤ 0.05; ns = not significant; * = significant at P ≤ 0.05; *** = significant at P ≤ 0.001; BD = Bulk density; TP = Total porosity; CV = Coefficient of variation.
Considering the interaction of land use types with soil depth, the highest (34.3%) and the lowest (21.3%) value of sand was found on the surface (0-20 cm) soil layer of cultivated and forest lands, respectively. Whereas the highest (51.0%) and lowest (36.7%) values of clay content were found in the subsurface (20-40 cm) soil layer of the cultivated and forest lands, respectively (Table 1 ). In the case of soil depth, the higher sand content was obtained at the surface (0-20 cm) soil layer, whereas the higher silt and clay were recorded in the subsurface (20-40 cm) of soil layer (Table 2) . Generally, the clay content was higher in the subsurface layer of cultivated land as compared to the adjacent forest, grass and grazing lands. The reason might be due to the preferential removal of clay particles and its downward movement into the subsurface soil layer through the process of clay migration. Similarly, Chemada et al. (2017) stated that the clay content of cultivated land was increased from the surface to subsurface soil layer due to the long period of cultivation. Additionally, Gebrelibanos and Assen (2013) reported that lower clay and higher sand content was found in the surface layer and higher clay contents was found in the subsurface layer of cultivated land than the others adjacent natural forest, plantation forest and grazing lands. Generally, the variation of soil texture amongst land use types is implies that the effects of land use types on soil propertie which triggered from different utilization and management system of land use types (Abbasi et al., 2007) . Main effect means within a columns followed by the different letter(s) are significantly different from each other at P ≤ 0.05; ns = not significant; * = significant at P ≤ 0.05; ** = significant at P ≤ 0.01; *** = significant at P ≤ 0.001.
Bulk densities
The soil bulk density value was significantly (P ≤ 0.001) affected by land use and by their interaction effects, whereas it was significantly affected by soil depth at P ≤ 0.01 (Tables 1 and 2 ). Considering the main effects, the highest (1.37 g cm -3 ) mean value of bulk density was recorded on the cultivated land and the lowest (1.10 g cm -3 ) mean value was found under the grassland ( Table 2 ). The reason for the lowest soil bulk density of the grassland could be due to the higher clay content and less disturbance of the soil under grassland. The higher bulk density of soil in cultivated land might be due to the practice of ploughing in cultivated soil, which tends to lower the quantity of OM of that soil through animal trafficking and expose the soil surface to direct strike by rain drops. This finding is in agreement with Yitbarek et al. (2013) who found the highest bulk density under cultivated land compared to the adjacent grazing and forest lands at a soil depth of 0-20 cm. Additionally, Takele et al. (2014) and Abad et al. (2014) suggested that the bulk density of cultivated land was higher than that of adjacent grazing land and forest lands at soil depth of 0-30 cm. Paradoxically, Lelisa and Abebaw (2016) found that the higher bulk density in the grassland compared to the adjacent bare land and rehabilitated land at a soil depth of 0-10 cm, 20-30 cm and 30-40 cm. Generally, the ranges of bulk density values observed in this study are within the ranges expected value (1.1 to 1.4 g cm -3 ) in most mineral soils as indicated by Gupta (2004) . Since the bulk density of this study area was within the expected values the aeration and water movement within the soil structure is in conducive situation that attain plant growth and determine the numbers and diversity of soil microbes thereby they furnish the versatile function in agrarian activities. The bulk density of the soil was insignificantly and negatively correlated with silt and clay particles values at r = -0.13, -0.21, respectively. But it was significantly and negatively (r = -0.99 *** ) correlated with the total porosity (Table 8 ). This might be due to the reciprocal relationship between soil bulk density and total porosity, which shows the degree of soil compaction.
Total porosity
The result of the analysis of variance (ANOVA) showed that the total porosity of soil was significantly (P ≤ 0.001) affected by land use types and by their interaction. But it was significantly affected by soil depth at P≤ 0.01 (Tables 1 and 2 ). Considering the interaction of land use types with soil depth, the highest (58.8%) and the lowest (47.6%) values of total porosity was recorded on the surface soil layer of grass and grazing lands, respectively ( Table 1 ). The higher value of soil total porosity in grassland was implied that the low bulk density of grassland. Regarding to the mean values of total porosity under different land use types, the mean total porosity of grass, cultivated, forest and grazing lands were 58.7, 48.2, 56.2 and 48.5%, respectively (Table 2 ). In the case of both soil depths, the higher value of total porosity was recorded at the subsurface soil layer. The higher and lower of total porosity across the adjacent land use types was implies the lower and higher bulk density values of that soil, respectively. The soil total porosity was insignificantly and positively correlated with soil OM and clay at r = 0.04 and at r = 0.22, respectively. This is because of the soil contained OM and clay particles have meso or microspores, which has low soil aeration and water percolation. But it was significantly and positively correlated with CaCO3 and CEC of the soil at r = 0.76 *** and at r = 0.75 *** , respectively (Table 8) .
According to Landon (1991) the favorable total porosity of sand particles was about 40% whereas that of clay content soil is about 50% and above to sustain and regulate the activities of soil biota. Therefore, having this as departure the findings of this study is in agreement with these ideas and confirms no problems of soil properties via water infiltration and soil aeration under adjacent different land use types in the study area. Moreover, the high total porosity of the soil implies that the less problem of water logging and surface runoff.
Selected soil chemical properties under different land use types
Soil reaction (pH), electrical conductivity and calcium carbonate The analysis of variance results indicated that the soils pH-H2O was not significantly affected by land use types, soil depth and their interaction (Tables 3 and 5 ). Even though there was no statistical variation of soil reaction under different land use types and in their interaction effects, there was a numerical variation on its values. Considering the interaction of land use types with soil depth, the highest (8.1) and the lowest (7.6) values of soil reaction were recorded on the surface (0-20 cm) soil layer of grass and cultivated lands, respectively (Table 3 ). The higher pH value was recorded at the surface soil layer than the subsurface soil layer (Table 5) . Interaction means within a columns followed by the different letter(s) are significantly different from each other at P ≤ 0.05; ns= not significant; * = significant at P ≤ 0.05; ** = significant at P ≤ 0.01; *** = significant at P ≤ 0.001; EC = Electrical conductivity; CaCO3 = Calcium Carbonate.
Compared with the others adjacent land use types, the lowest mean value of soil reaction was observed under the cultivated land. This might be due to the depletion of basic cations through crop harvesting. Similarly, Bore and Bedadi (2015) also found that the lower soil reaction under cultivated land compared to the adjacent forest and grazing lands. These results area also in agreement with the results of Takele et al. (2014) who suggested that the soil reaction was lower under cultivated land compared to forest and grazing lands at a soil depth of 0-20 cm and 20-40 cm. As per rating of soil pH by Tekalign (1991) , the soil pH of the study area under grass and forest lands was rated as moderately alkaline whereas the pH values of cultivated and grazing lands were in the range of slightly alkaline. By and large, the result of high pH values of soil in the study area was indicated that the presence of calcareous soil, which is characterized by high contents of calcium carbonate (CaCO3) compounds, which occupied the exchangeable complex site. The electrical conductivity (EC) values of soils were significantly (P ≤ 0.01) affected by land use types, but not significantly affected by the soil depths and their interaction (Tables 3 and 5) . Considering the main effects of land use types, the highest (0.53 dS m -1 ) and the lowest (0.26 dS m -1 ) EC of the soils were obtained in the forest and the grasslands, respectively (Table 5 ). The lowest EC value under the grassland could be associated with the loss of base forming cations through high water percolation since grassland had a low bulk density and higher total porosity. Similarly, this result is in agreement with findings of Mesele et al. (2006) who found the lower electrical conductivity under grassland compared to the adjacent croplands, bush lands and bushed-grasslands at 0-20 cm of soil depth. The EC of soil was going increased with depth i.e. it increased from the surface (0-20 cm) layer to subsurface (20-40 cm) layer except in forest land in which it was decreased from surface (0.57 dSm -1 ) to subsurface layer (0.48 dSm -1 ). According to the standard classification of EC values by Landon (1991) , the EC values measured under all land use types in the study area indicated that the concentration of soluble salts is below the levels atwhich growth and productivity of most agricultural crops are affected. This implies that the presence of enough precipitation to evaporation ratio on the study area. Therefore, it is not the limiting factor regarding to plant growth and agricultural crop productivity. The calcium carbonate (CaCO3) of soils was significantly (P≤ 0.001) affected by land use types and by the interaction of land use types with soil depths, but not significantly affected by the soil depths (Tables 3 and  5 ). Considering the interaction of land use types by soil depths, the highest (11.50%) and the lowest (5.10%) CaCO3 values were observed on the surface (0-20 cm) soil layer of forest and grazing lands, respectively. According to Landon (1991) classification, the soil classified as none calcareous soil when CaCO3 contents are less than 0.5% and considered as calcareous soil when it is 0.5% and above. Based on this classification, the study area was characterized by high content of CaCO3 in all land use types, which indicates that the presence of calcareous soil in the study area. This in turn causes for phosphorous precipitation in the form of Ca-phosphate and ultimately decreases the availability of P in the soil.
Soil organic matter
The analysis of variance results revealed that the soil OM contents were significantly (P ≤ 0.001) affected by land use types, soil depth and the interaction of land use types with soil depth (Tables 4 and 5 ). Considering the interaction effects, the highest (5.60%) value of soil OM content was recorded on the surface (0-20 cm) soil layer of forest land and the lowest (2.73%) value of soil OM was found under the subsurface (20-40 cm) soil layer of grazing land (Table 4 ). The decline of soil OM content in the grazing land might be due to the overgrazing and the heavy compactness of the soil by livestock trampling. This could be in turns hamper an accumulation of soil OM at both surface and subsurface soil layer. Compared to the grazing lands, cultivated land had relatively higher soil OM at the surface and subsurface soil layer. This could be due to rooting systems in, which grazing lands have fine and short roots while cultivated land has large, and long roots of crops, which can play a great contribution in the enhancement of OM and soil microorganism function (Gebrelibanos and Assen, 2013) . Interaction means within a columns followed by the different letter(s) are significantly different from each other at P ≤ 0.05; Av.P = Available phosphorous; ns = not significant; * = significant at P ≤ 0.05; ** = significant at P ≤ 0.01; *** = significant at P ≤ 0.001.
However, the highest value of soil OM on the surface layer of forest land was attributed to the excessive amount of plant residues and biomass on surface land. The soil OM of the study area was going decreased while soil depth was going increased, i.e. the soil OM decreased from the surface (0-20 cm) to subsurface (20-40 cm) soil layer (Table 4 ). This implies that the soil OM was suffice on surface soil layer where both animal and plant residues are present to accommodate several diversity of soil organisms. This in turns play vital role in mineralization processes. Therefore, the analysis of variance results confirms that regarding to a soil depth of the study area, the soil OM value was higher (4.4%) on the surface soil layer than that of subsurface (3.5%) soil layer (Table 5 ).
This finding is in agreement with different individuals' findings Chibsa and Ta'a (2009), Duguma et al. (2010) , Iqbal et al. (2012) and Takele et al. (2014) inwhich they reported that the soil OM decrease with increasing soil depth, with more accumulation on the upper surface soil layer. Similarly, it is in line with the other authors Kiflu and Beyene (2013) , in their results they found that soil OM become decreasing with increasing soil depth and it was higher in grassland compared with adjacent maize and enset land at the soil depth of 0-10 cm and 15-30 cm. This might be due to roots of the grass and fungal hyphae in the grassland soils are probably responsible for the higher amount of soil OM. Generally, based on classification clue cited by Tekalign (1991) , soil OM of study area was belonged to medium rate in all land use types except in forest land, which is in the high rate. Soil OM was insignificantly and positively correlated with the soil total porosity, silt and clay at r =0.40, at r =0.29 and at r =0.03, respectively, while it was significantly and positively correlated with the soil total N and CEC at r =0.95 *** and at r =0.68 *** , respectively (Table 8 ). This positive relationship between soil OM and CEC confirm that the more soil OM, the more potential of the nutrient reservoir of the soil and exchangeable basic cations on soil complex site.
Total nitrogen and carbon to nitrogen ratio (C:N)
The total nitrogen (N) content of soils was significantly (P ≤ 0.001) affected by land use types. However, it was significantly affected by soil depth at P ≤ 0.01 and by the interaction of land use with soil depth at P ≤ 0.05 (Tables 4 and 5 ). Regarding to the main effects of land use types and soil depths, the average value of total N was highest (0.26%) on the forest land and lowest (0.18%) on the grazing land (Table 5 ). The variations of total N content among different land use types are parallel with that of OM content, which is decreasing while soil depth was increased (Table 4 ). The higher total N content in soils of the forest land could be associated with the high OM contents of the soils, whereas the low content of total N in grazing land might be due to the house consumption of animal dung as fuel instead of leaving in the field. Further, removal of vegetation by livestock grazing and expose the surface layer of grazing land to direct rain drop could be generating more surface runoff, which can remove the animal and plant residues from the surface soil layer thereby cause for total N depletion. Similarly, Nigussie and Kissi (2012) , Ufot et al. (2016) and Chemada et al. (2017) stated that the higher total N was obtained under forest land compared to the adjacent grazing and cultivated lands. Regarding to the interaction of land use types with the soil depths, the highest (0.28%) total N was recorded on the surface (0-20 cm) soil layer of forest land while the lowest (0.16%) total N was recorded at the subsurface (20-40 cm) soil layer of grazing land (Table 4) . According to the rating of total N by Tekalign (1991) , the total N in the study area was in a medium rate under grazing and cultivated lands while it was rated as high in the grass and forest lands. 28.10 Main effect means within a columns followed by the different letter(s) are significantly different from each other at P ≤ 0.05; ns= not significant; *= significant at P ≤ 0.05; **= significant at P ≤ 0.01; ***= significant at P ≤ 0.001.
According to the analysis of variance results indicated that the carbon to nitrogen ratio (C:N) of the soils in study area was significantly (P ≤ 0.05) affected by land use types. However, it was not significantly affected by soil depth and the interaction effects (Tables 4 and 5 ). Considering the main effects of soil depth, the higher (10.5) mean value of C:N was found on the surface (0-20 cm) soil layer. This indicates that the rate at, which total N decreased with soil depth was much higher than the reduction in carbon.
In fact, the C:N of the soil is decreasing while the soil depth going increase. Occasionally it can increase with the increment of soil depth in some exceptional cases, which might be due the alluvial soil that contain more C:N in subsurface soil layer than surface soil layer through sedimentation processes. However, the finding of this study was indicated the C:N was decreased when the soil depth increased. Considering the interaction effects, the highest (11.6) and the lowest (9.9) C:N values were recorded at the surface soil layers of the forest and grazing lands, respectively (Table 4) . The higher C:N in forest soil indicates the prevalence of optimum biological activities, whereas the lower C:N in the surface soil of grazing and cultivated lands might be due to higher microbial activity and more CO2 evolution and its loss to the atmosphere at the surface (0-20 cm) soil layer than in the subsurface (20-40 cm) soil layer. The current result is in agreement with the findings of Gebrelibanos and Assen (2013) who found that the higher C:N in forest land compared to the adjacent plantation, grazing and cultivated lands. Additionally, Selassie and Ayanna (2013) found that the higher C:N in natural forest than the adjacent eucalyptus plantation, grazing and cultivated lands. They also suggested that the optimum range of the C:N is about 10:1 to 12:1 that provides nitrogen in excess of microbial activities. Accordingly, the C:N of the soil across the land use types under the study area were considered to be within the optimum range in all land use types. This indicates that the presence of suitable mineralization processes of soil organisms. The soil total N and C:N were insignificantly and negatively correlated with the soil bulk density at r = -0.38 and r = -0.28, respectively. The soil total N was significantly and positively (r = 0.92 *** ) correlated with the availability P. Similarly, the C: N was significantly and positively (r = 0.66 *** ) correlated with the soil OM (Table 8) .
Available phosphorus
According the analysis of variance results indicated that the available P of the study area was significantly (P ≤ 0.001) affected by land use types, soil depth and the interaction of land use type with soil depth (Tables 4  and 5 ). The available P was higher in the surface soil layer than in the subsurface soil layer (Table 5) . Generally, variations in available P contents in soils could be related to the intensity of soil weathering or soil disturbance under different land use types. Considering the main effects of land use types, the highest (5.37 mg kg -1 ) available P was recorded on the forest land and the lowest (1.26 mg kg -1 ) was recorded on the grazing land (Table 5) . Considering the interaction effect of land use types with soil depth, the highest (7.70 mg kg -1 ) and the lowest (1.13 mg kg -1 ) of available P contents was recorded at the surface soil layer of the forest and subsurface soil layer of the grazing lands, respectively (Table 4) . Although Aytenew and Kibret (2016) and Chemada et al. (2017) reported that the higher available P was recorded in cultivated land than the adjacent grazing and forest lands, this finding reported that the higher available P was obtained in forest land at both surface and subsurface soil layer. Relatively the high content of available P in the forest land could be due to the high content of soil OM resulting in the release of organic phosphorus thereby enhances available P under forest land. Similarly, this result is in agreement with the findings of Abad et al. (2014) who reported that the available P was high in forest land compared to pasture land and cultivated land at 0-30 cm soil depth. Additionally, it is in line with result of Takele et al. (2014) whose results revealed that available P was high in forest land than the adjacent cultivated and grazing lands at a soil depth of 0-10 cm, 10-20 cm and 20-30 cm. Compared with the rest of land use types in the study area, the higher available P was also recorded in the cultivated land next to the forest land. This might be due to the application of diammonium phosphate (DAP) and nitrogen phosphorous sulfur (NPS) fertilizers on the cultivated lands of the study area. As per the ratings of available P by Olsen et al. (1954) , the available P of the soil under this study was rated as very low in the grass, cultivated and grazing lands whereas it was rated as low in forest land. This deficiency of available P on the study area could be due to the high CaCO3 content of the soil since the available P can precipitate in the form of calcium phosphate in calcareous soil. Similarly, Melese et al. (2015) reported that in calcareous soil, the available P was low due to the precipitation of P in the form of calcium phosphate.
Cation exchange capacity
The analysis of variance results revealed that the cation exchange capacity (CEC) of the soils in the study area was significantly (P ≤ 0.05) affected by the land use types. The CEC means values under grass, cultivated, forest and grazing lands were 38.5, 33.2, 41.7 and, 30.1 cmolc kg -1 , respectively (Table 7) . The higher and lower of CEC in forest and grazing land might be due to the presence and absence of soil organic matter or high soil organic matter in forest land while it was less in grazing land. Besides, the amount and types of clay particles also the determinant factor on the CEC of soil under different land use types. ns ns ** ns * * *** *** *** ** *** * Interaction means within a columns followed by the different letter(s) are significantly different from each other at P ≤ 0.05; ns = not significant; * = significant at P ≤ 0.05; ** = significant at P ≤ 0.01; *** = significant at P ≤ 0.001.
This result is in agreement with the findings of Yitbarek et al. (2013) who suggested that the CEC of soil was higher in forest land compared to that of the adjacent grazing and cultivated lands. Considering the interaction effects, the CEC of the soil under the study area was significantly (P < 0.05) affected by interaction of land use types with the soil depth ( Table 6 ). The highest (43.40 cmolc kg -1 ) value of CEC was recorded on the surface (0-20 cm) soil layer of forest land, whereas the lowest (27.13 cmolc kg -1 ) was recorded at the surface soil layer of grazing land. Considering the soil depth, like that of the interaction of land use types with soil depth, the CEC values of the soil under different land use types were not significantly affected by soil depth. But numerically, the higher CEC value was found in the subsurface (20-40 cm) soil layer (Table 7) . Similarly, Kiflu and Beyene (2013) reported that the CEC of the soil was not significantly affected by soil depth at a soil depth of 0-15 cm and 15-30 cm under adjacent maize, enset and grasslands. Moreover, Nigussie and Kissi (2012) reported that the CEC of soil was higher in the subsurface of soil layer under the adjacent forest, cultivated and grazing lands. As per the ratings CEC recommended by Hazelton and Murphy (2007) , the CEC value of soil under the grass, cultivated and grazing land were in the range of high rate while it was rated as very high under the forest land. The CEC of the soil was significantly and positively correlated with the total porosity (r =0.75 *** ), CaCO3 (r =0.93 *** ), total N (r =0.67 *** ), soil OM (r =0.68 *** ) , available P (r =0.63 *** ) and PBS (r =0.61 ** ) (Table 8) .
Exchangeable bases
The analysis of variance results indicated that the exchangeable Ca was significantly (P ≤ 0.001) affected by land use types, soil depths and the interaction of land use types with soil depth (Tables 6 and 7 ).The presence of such significant variation on exchangeable Ca could be triggered from different management practice, way of land utility, and the various imbalances proportional of soil texture and OM. Considering the main effect of land use types, the mean values of exchangeable Ca under grass, cultivated, forest and grazing lands were 23.6, 17.7, 24.1 and 16.2 cmolc kg -1 , respectively (Table 7) . Main effect means within a columns followed by the different letter(s) are significantly different from each other at P ≤ 0.05; ns = not significant; * = significant at P ≤ 0.05; ** = significant at P ≤ 0.01; *** = significant at P ≤ 0.001.
Regarding to exchangeable Ca at both soil depths, the exchangeable Ca was higher at the surface soil depth than at the subsurface soil depth (Table 7 ). This could be the possibility of the high exchangeable Ca was available on surface soil layer with an abundance of animal and plant residues than beneath the soil layer. This is parallel with the work of Kiflu and Beyene (2013) in their results, they revealed that the exchangeable Ca contents of soil was higher on the surface soil layer than the subsurface soil layer due to the association of biological accumulation with biological activity and accumulation from plant residues. However, Bore and Bedadi (2015) reported that the exchangeable Ca was increasing with increasing soil depth since it is susceptible and possibility of easily leach downward by runoff and water percolation. In terms of the interaction of land use types with the soil depth, the highest (25.4 cmolc kg -1 ) and the lowest (15.2 cmolc kg -1 ) exchangeable Ca was found in the surface soil layer of the forest and grazing lands, respectively (Table 6 ). As per the ratings of FAO (2006) , the exchangeable Ca contents of study area soil was categorized as high rate under cultivated and grazing lands whereas categorized as very high rate under grass and forest lands. Therefore, by standing on this view of point, the study area was characterized by high contents of exchangeable Ca. The analysis of variance result indicated the exchangeable Mg was significantly (P ≤ 0.001) affected by land use types while it was not significantly affected by soil depths and the interaction effects (Tables 6 and 7) . Considering the main effect of land use types, the mean values of exchangeable Mg under grass, cultivated, forest and grazing lands were 5. 4, 5.8, 8.7 and, 5 .3 cmolc kg -1 , respectively (Table 7) . Considering the interaction effects, the highest (9.1 cmolc kg -1 ) exchangeable Mg was recorded on the surface soil layer of forest land while the lowest (5.2 cmolc kg -1 ) exchangeable Mg was obtained under the subsurface soil layer of grazing land (Table 6 ). As per the ratings of FAO (2006), the exchangeable Mg contents of the study area under grass, cultivated and grazing lands were in the range of high rate, whereas the exchangeable Mg contents under forest land was in the range of very high rate. The ratios of exchangeable Ca to Mg were within the critical values (3:1 to 5:1), which may not cause of the nutrient imbalance under different land use types of the study area. The exchangeable K of soil under study area was significantly (P ≤ 0.001) affected by land use types. But it was not significantly affected by soil depths and the interaction of land use types with soil depth (Tables 6  and 7 ). Concerning to the main effect of land use types, the mean values of exchangeable K under grass, cultivated, forest and grazing lands were 0.63, 0.72, 1.30 and 0.36 cmolc kg -1 , respectively (Table 7) . Considering the soil depths of the study area, the higher exchangeable K was found on the surface (0-20 cm) soil layer (Table 7) . Considering the interaction effects, the highest (1.50 cmolc kg -1 ) and the lowest (0.35 cmolc kg -1 ) values of exchangeable K contents was recorded on the surface soil layer of forest and grazing lands, respectively (Table 6 ). The higher exchangeable K on the surface layer of forest land could be due to the availability of surface biomass through litter falling and little or no surface soil disturbance by rain drops, surface runoff and other severe erosion agents. The derivative of this phenomenon is the reasonable for lower exchangeable K in case of surface layer of grazing land in, which higher disturbance was severe and exacerbate soil erosion. Similarly, this result is in agreement with the work of Yitbarek et al. (2013) and Duguma et al. (2014) whose findings was reported that the exchangeable K of soil is higher in the forest land than cultivated and grazing lands. According to the rate of exchangeable K cited by FAO (2006) , the exchangeable K contents of grass and cultivated lands of the study area were rated as high, whereas that of grazing and forest lands were rated as medium and very high, respectively. The analysis of variance results indicated the exchangeable Na of the study area was not significantly affected by land use types, soil depth and interaction of land use types with the soil depth (Tables 6 and 7) . This finding is in agreement with that of Gebrelibanos and Assen (2013) who reported that, the exchangeable Na is not indicated the significant variation, neither under land use types nor across the soil depth by the time exchangeable Ca, Mg and K was showing significant variation under adjacent different land use types. However, Selassie and Ayanna (2013), Aytenew and Kibret (2016) and Ufot et al. (2016) reported that like that of exchangeable Ca, Mg and K, exchangeable Na also affected by land use types. Although there was no statistical variation on exchangeable Na of the study area, more or less the numerical variation was remarkable on exchangeable Na under different land use types and on the interaction effects. Considering the mean values of exchangeable Na of the study area, 0.45, 0.44, 0.46 and 0.42 cmolc kg -1 were found under grass, cultivated, forest and grazing lands, respectively. The higher exchangeable Na was observed on the surface (0-20 cm) soil layer than the subsurface (20-40 cm) soil layer (Table 7) .
Considering to the interaction of land use types with soil depth, the highest (0.47 cmolc kg -1 ) exchangeable Na was obtained under the subsurface soil layer of forest land, whereas the lowest (0.42 cmolc kg -1 ) exchangeable Na was obtained on the surface soil layer of both cultivated and grazing lands (Table 6) . Though there was no statistical variation in its values, the higher exchangeable Na in the forest land might be due to the availability and accumulation of plant residues resulted from an abscissions of leaf trees and biological functions thereby enhance exchangeable Na in forest land. On the other hand, the lower exchangeable Na in cultivated and grazing lands attributed to the removal of crops residues on cultivated land through harvesting activities, whereas the removal of surface vegetation by livestock grazing may render the lower exchangeable Na on grazing land. This result is also parallel with the results of Chemada et al. (2017) who found that the lower exchangeable Na under cultivated and grazing lands compared to the adjacent forest land. As per rating of FAO (2006) , the exchangeable Na of the study area was in the range of medium rate under all land use types. Therefore, the exchangeable Na of soil under this study was not the limiting factor on crop productivity and not surplus that may trigger soil sodicity, which in turns hamper the agricultural practices.
Percent base saturation
The percent base saturation (PBS) of the study area was significantly (P ≤ 0.05) affected by land use types and interaction of land use types with soil depth (Tables 6 and 7 ). Considering the interaction of land use types with soil depth, the highest (84.6%) and the lowest (69.4%) value of PBS was obtained in the surface (0-20 cm) soil layer of forest land and grazing land, respectively (Table 6 ).
Considering the main effects of land use types, the highest (82.9%) and the lowest (74.0%) values of PBS were recorded under the forest and grazing lands, respectively (Table 7) . In general, processes that affect the extent of basic cations also affect percent base saturation of the soil. According to the rate of PBS cited by Hazelton and Murphy (2007) , the PBS of the study area was rated as high in the grass, cultivated and grazing lands whereas it was rated as very high in the forest land. This implies that the soil under the study area was contained high exchangeable bases.
Conclusion
The objective of the this study was to evaluate the selected soil physical and chemical properties as affected by different land use types on Kuyu district, north Shewa zone, Central Highland of Ethiopia. The study area has low bulk density, which is indicating the higher soil OM and clay soil particles. The soil pH ranged in between 7.68 to 8.00 in cultivated and forest lands, respectively. The highest mean value EC ranged in between 0.53 to 0.26 dSm -1 . The higher soil OM and total N were recorded in the forest land while the lower was found in the grazing land. Considering the main effect of soil depths, the higher soil OM was observed on the surface soil layer and it is decreasing with increasing soil depth. The average values of exchangeable basic cations (Ca, Mg, K and Na) ranged from 12.6 to 24.1, 5.3 to 8.7, 0.36 to 1.3 and 0.42 to 0.46 cmolc kg -1 in grazing and forest land, respectively. The CEC of soil under the study area was categorized in the high rate in grass, grazing and cultivated lands, whereas rated as very high in forest land. The mean values of PBS ranged between 74.0 to 82.9% in grazing and forest lands, respectively. Generally, the study area has high pH, clay particles, total porosity, exchangeable basic cations, CEC and CaCO3, but has low available P. The available P was the limited nutrient in the study area, which might be due to its fixation by CaCO3. Therefore, the supply of high P fertilizers levels are important, which can increase crop productivity. To minimize the P fixation and increase its availability, band or localized application of P fertilizer is highly recommended in the study area.
